Subdenaturing (pH 11.1) filter elution: more sensitive quantification of DNA double-strand breaks.
The apparent biological significance of DNA double-strand breaks (DSBs) has stimulated considerable effort toward quantification of this lesion. The neutral (or nondenaturing) filter elution assay at pH 7.2 or 9.6 has long been a standard method for the measurement of double-strand breakage and rejoining in eukaryotic cells, with a threshold dose for detection of DSBs of 5-10 Gy. Agarose gel electrophoresis, either pulsed- or constant-field, can detect DSBs induced by as little as 1 Gy of ionizing radiation, but electrophoresis assays may have inherent problems in measurement of break rejoining, and may be more susceptible than elution to factors other than break frequency, such as cell cycle stage or bromodeoxyuridine substitution. We report here that filter elution performed at pH 11.1 can detect DSBs produced by only 1 Gy of ionizing radiation, but is insensitive to the single-strand breaks that are formed when cells are exposed to hydrogen peroxide. Double-strand breaks produced in permeabilized cells by the restriction endonuclease HaeIII were used to demonstrate that the increase in the pH of the eluting solution from 9.6 to 11.1, although increasing assay sensitivity by a factor of five, converts few additional alkali-labile sites to DSBs. Thus validated, the pH 11.1 filter elution assay was applied to a low-dose measurement of induction and rejoining of DSBs in 9L cells.